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(54) METHOD FOR NMEASURING DNA AMPLIFIED BY PCR 

(57)Abstract: 

PURPOSE: To measure a DNA fragment amplified by PCR(Polymerase Chain Reaction) by a 
sandwich hybridization method using a solid phase in excellent handleability and improved 
sensitivity. 

CONSTITUTION: When PCR is carried out in a method for measuring a DNA amplified by PCR, 5' 
end of one of two kinds of primers is phosphorylated and the prepared product amplified by PCR is 
treated with ^ exonuclease to form a single stranded DNA suitable for sandwich hybridization. The 
single stranded DNA is caught on a solid phase and hybridized with a labeled probe to measure its 
labeling activity. Since the single stranded DNA is caught on the solid phase, disturbance by re- 
annealing can be avoided and measuring sensitivity and accuracy are improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] One of two sorts of primers used in a sandwiches hybridization method using solid phase, being the 
methods of measuring DNA made to amplify by PCR (polymerase Chain Reaction) is the measuring method of 
PCR amplification DNA characterized by to include a production process which an PCR amplification product 
which a five prime end is the primer by which phosphorylation was carried out, and generated by performing 
PCR using two sorts of primers concerned is processed [ production process ] by lambda-exonuclease, and 
makes a single stranded DNA generate. 

[Claim 2] Solid phase to which a probe which has a part of base sequence of amplification DNA in which a 
sandwiches hybridization method contains a primer chain by which phosphorylation is not carried out, and a 
complementary base sequence was fixed is used. Contact an PCR amplification product by which lambda- 
exonuclease processing was carried out with the solid phase concerned, and a single stranded DNA is caught on 
solid phase. Furthermore, after contacting a probe which has a part of base sequence [ at least ] of a caught 
single stranded DNA, and a complementary base sequence, and was labeled and making a probe and a single 
stranded DNA concerned hybridize, A measuring method of PCR amplification DNA according to claim 1 
which is the method of measuring a single stranded DNA caught using an indicator. 
[Claim 3] Under a condition of high salt concentration, a sandwiches hybridization method contacts an PCR 
amplification product by which lambda-exonuclease processing was carried out with solid phase, and catches a 
single stranded DNA on solid phase. Furthermore, after contacting a probe which has a part of base sequence 
[ at least ] of a caught single stranded DNA, and a complementary base sequence, and was labeled and making a 
probe and a single stranded DNA concerned hybridize, A measuring method of PCR amplification DNA 
according to claim 1 which is the method of measuring a single stranded DNA caught using an indicator. 
[Claim 4] A measuring method of PCR amplification DNA according to claim 2 or 3 which an indicator of a 
labeled probe is an enzyme, measures absorbance change or fluorescence intensity by enzyme reaction of an 
enzyme and an enzyme substrate concerned, and measures a single stranded DNA based on the value. 
[Claim 5] An indicator of a labeled probe is one side of a material pair which has affinity. To a hybrid of a 
single stranded DNA caught on solid phase, and a labeled probe Contact material of another side of a material 
pair and combination of an enzyme which have affinity, and an enzyme is caught through a material pair which 
has affinity. A measuring method of PCR amplification DNA according to claim 2 or 3 which measures 
absorbance change or fluorescence intensity by enzyme reaction of an enzyme and a substrate concerned, and 
measures a single stranded DNA based on the value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the measuring method of the PCR amplification DNA. more - 
details - PCR (polymerase Chain Reaction) — it is related with the method of measuring DNA amplified by law 
(a quantum or quality). 
[0002] 

[Description of the Prior Art] Conventionally, as a clinical laboratory test method of the infectious disease by 
the virus, bacteria, etc., methods, such as detection of the existence of a serum antibody and separation of the 
pathogen from a patient, were performed. However, in the former, a long period of time may be required by 
production of an antibody from infection, and an infection stage may be unable to be determined. Moreover, in 
the latter, generally, since there are few amounts of pathogens, it is necessary to cultivate to the amount which 
can repeat and detect a passage by the cultured cell, and there is a problem that measurement takes a long period 
of time. The method of diagnosing directly is proposed by making a pathogen genome amplify by the PCR 
method, and detecting from such a problem. According to this method, it is a short time and a diagnosis can be 
ensured. PCR is the method of aiming at amplification of a DNA fragment made into the purpose in a DNA 
sample as already known well, and it is carried out by repeating a thermal denaturation step, an annealing step, 
and an expanding reaction step using two sorts of primers and DNA polymerase which have a complementary 
base sequence to the base sequence (20 base sequence degree) of the suitable length which begins from 3 f edge 
of the field which wants to amplify a DNA sample (double stranded DNA). 

[0003] In order to carry out the quantum of the product DNA specifically amplified by PCR The way perform 
agarose gel electrophoresis for the PCR amplification product as it is, and the thickness of the signal of the 
specific band performs a quantum relatively by ethidium bromide dyeing; Agarose-gel-electrophoresis Ushiro, 
Alkali denaturation of the gel is carried out as it is, and DNA is made into a single strand. To a membrane After 
a DNA imprint, RI indicator DNA probe and the hybrid which have a complementary and specific array in the 
amplified PCR product are made to form, the method of carrying out the quantum of the RI activity by exposing 
an X-ray film more relatively than the thickness of the signal ;P A slot blot is carried out. CR amplification 
product — as it is — a membrane HEDOTTO blot — A hybrid is formed by the same actuation using the same 
probe as a Southern blot technique, and there is the method of carrying out a relative quantum by the 
comparison with the control signal of the known amount by the strength of the sensitization signal by the X-ray 
film. Moreover, if it continues till recent years, the single strand PCR product and hybrid by which the blot was 
carried out to the membrane are formed using the DNA probe by which chemical modification was carried out 
to the enzyme instead of RI, and there is the method of carrying out the quantum of the signal after that, using a 
chromophoric substrate and a fluorescence substrate as an enzyme substrate. 

[0004] Furthermore, recently the assay which used solid phase is also proposed and streptoavidin-agarose (or 
silica gel) is made into solid phase. The PCR product which amplified the five prime end with the pair of the 
primer which carried out biotin qualification, and the primer which carried out fluorescent material qualification 
is contacted to solid phase. It is made to combine with solid phase by making a streptoavidin-biotin complex 
form. How to measure the fluorescence [Axel Landgraf et al., Analytical biochemistory, 193, and 231-235] 
(1991); DNA binding protein (GCN4) is fixed in solid phase. Moreover, biotin-ize the five prime end of one 
primer, and PCR is performed to the five prime end of the primer of another side using what introduced the 
junction sequence to GCN4. Contact above-mentioned solid phase and an above-mentioned PCR amplification 
product, and DNA (2 chains) is caught through GCN4. Furthermore, make the avidin-enzyme combination 
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(peroxy DASE etc.) prepared beforehand contact, it is made to join together through biotin-avidin association, 
and the method of subsequently measuring enzyme activity etc. is learned. 

[0005] Moreover, the sandwiches hybridization method using the solid phase of an ELISA plate etc. (in this 
specification) With the sandwiches hybridization method using solid phase While changing into a single 
stranded DNA DNA amplified by PCR, it catches on solid phase. Make the probe which has a part of base 
sequence [ at least ] of the single stranded DNA concerned, and a complementary base sequence, and has an 
indicator contact, and hybridization of a single stranded DNA and a probe is performed, what means how to 
measure DNA caught on solid phase using the indicator - also carrying out - it is carried out. After carrying 
out thermal denaturation processing of the PCR amplification product and considering as a single stranded 
DNA as this kind of measurement, for example, the method of making carry out sequential contact of the probe 
and avidin-enzyme combination (peroxy DASE etc.) which a single stranded DNA is made to stick to solid 
phase under the condition of high salt concentration, and have the single stranded DNA concerned and a 
complementary base sequence hereafter, and have a biotin, and carrying out the quantum of the amplification 
DNA by subsequently measuring enzyme activity is learned. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned method, the quantum by the dyeing 
reinforcement of DNA by the ethidium bromide used since the time of the first stage had to perform agarose gel 
electrophoresis once, its actuation was very complicated, and since the comparison with the migration signal of 
DNA of the moreover almost same molecular weight of a known amount performed thickness of the signal of 
the band of DNA with which specification migrated, only the relative strength could determine but the fine 
quantum was impossible. Moreover, a Southern blot technique imprints DNA from migration gel to a 
membrane, and in order to make the DNA probe and hybrid which carried out RI qualification to the membrane 
form, its actuation is very complicated and it tends to be influenced by blot effectiveness. Moreover, it can 
quantify only by the comparison with the signal of known control DNA also to the obtained signal, but the fine 
quantum is impossible like an ethidium bromide staining technique. Compared with this, although a dot blot 
and slot blotting methods of electrophoresis are unnecessary and easy, they cannot judge the joint signal (un- 
unique) of DNA probes other than the PCR product of a target. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the measuring method of the PCR amplification DNA. more - 
details - PCR (polymerase Chain Reaction) - it is related with the method of measuring DNA amplified by law 
(a quantum or quality). 
[0002] 
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PRIOR ART 



[Description of the Prior Art] Conventionally, as a clinical laboratory test method of the infectious disease by 
the virus, bacteria, etc., methods, such as detection of the existence of a serum antibody and separation of the 
pathogen from a patient, were performed. However, in the former, a long period of time may be required by 
production of an antibody from infection, and an infection stage may be unable to be determined. Moreover, in 
the latter, generally, since there are few amounts of pathogens, it is necessary to cultivate to the amount which 
can repeat and detect a passage by the cultured cell, and there is a problem that measurement takes a long period 
of time. The method of diagnosing directly is proposed by making a pathogen genome amplify by the PCR 
method, and detecting from such a problem. According to this method, it is a short time and a diagnosis can be 
ensured. PCR is the method of aiming at amplification of a DNA fragment made into the purpose in a DNA 
sample as already known well, and it is carried out by repeating a thermal denaturation step, an annealing step, 
and an expanding reaction step using two sorts of primers and DNA polymerase which have a complementary 
base sequence to the base sequence (20 base sequence degree) of the suitable length which begins from 3' edge 
of the field which wants to amplify a DNA sample (double stranded DNA). 

[0003] In order to carry out the quantum of the product DNA specifically amplified by PCR, The way perform 
agarose gel electrophoresis for the PCR amplification product as it is, and the thickness of the signal of the 
specific band performs a quantum relatively by ethidium bromide dyeing; Agarose-gel-electrophoresis Ushiro, 
Alkali denaturation of the gel is carried out as it is, and DNA is made into a single strand. To a membrane After 
a DNA imprint, RI indicator DNA probe and the hybrid which have a complementary and specific array in the 
amplified PCR product are made to form, the method of carrying out the quantum of the RI activity by exposing 
an X-ray film more relatively than the thickness of the signal ;P A slot blot is carried out. CR amplification 
product - as it is - a membrane HEDOTTO blot - A hybrid is formed by the same actuation using the same 
probe as a Southern blot technique, and there is the method of carrying out a relative quantum by the 
comparison with the control signal of the known amount by the strength of the sensitization signal by the X-ray 
film. Moreover, if it continues till recent years, the single strand PCR product and hybrid by which the blot was 
carried out to the membrane are formed using the DNA probe by which chemical modification was carried out 
to the enzyme instead of RI, and there is the method of carrying out the quantum of the signal after that, using a 
chromophoric substrate and a fluorescence substrate as an enzyme substrate. 

[0004] Furthermore, the thing which the assay which used solid phase is also proposed recently, streptoavidin- 
agarose (or silica gel) is made into solid phase, and you contact the PCR product which amplified the five prime 
end with the pair of the primer which carried out biotin qualification, and the primer which carried out 
fluorescent material qualification to solid phase, and is made to form a streptoavidin-biotin complex Method 
[Axel Landgraf et al. who is combined with solid phase and measures the fluorescence, Analytical 
biochemistory, 193, 231-235 (1991)]; DNA binding protein (GCN4) is fixed in solid phase. Moreover, biotin- 
ize the five prime end of one primer, and PCR is performed to the five prime end of the primer of another side 
using what introduced the junction sequence to GCN4. Contact above-mentioned solid phase and an above- 
mentioned PCR amplification product, and DNA (2 chains) is caught through GCN4. Furthermore, make the 
avidin-enzyme combination (peroxy DASE etc.) prepared beforehand contact, it is made to join together 
through biotin-avidin association, and the method of subsequently measuring enzyme activity etc. is learned. 
[0005] Moreover, the sandwiches hybridization method using the solid phase of an ELISA plate etc. (setting on 
these specifications) what means how to measure DNA which was contacted in the sandwiches hybridization 
method using solid phase with the probe which catches on solid phase while changing into a single stranded 
DNA DNA amplified by PCR, has a part of base sequence [ at least ] of the single stranded DNA concerned, 
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and a complementary base sequence, and has an indicator, performed hybridization of a single stranded DNA 
and a probe, and was caught on solid phase using the indicator — also carrying out — it is carried out. After 
carrying out thermal denaturation processing of the PCR amplification product and considering as a single 
stranded DNA as this kind of measurement, for example, the method of making carry out sequential contact of 
the probe and avidin-enzyme combination (peroxy DASE etc.) which a single stranded DNA is made to stick to 
solid phase under the condition of high salt concentration, and have the single stranded DNA concerned and a 
complementary base sequence hereafter, and have a biotin, and carrying out the quantum of the amplification 
DNA by subsequently measuring enzyme activity is learned. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, primer used for PCR in the measuring method of this invention 
Since what the phosphoric acid added to the five prime end is used, a single stranded DNA generates one of two 
sorts of sorts by carrying out lambda-exonuclease processing of the PCR amplification product acquired. Since 
this single stranded DNA is measured by sandwiches high buoy DAIZESHON, active jamming of re-annealing 
is not received, and it is highly precise with sufficient sensitivity, and can measure, and, moreover, the effect 
that measurement actuation is simple is done so. 



[Translation done.] 
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fS*Ttt»5^-ys/ h©PCR^n^h£A^t© 
DNA^P-^©iB-&^^;i, (IM$£) #*IJJg-e3fc 
V>. Sfc, XM/7h7V^>-7;tfn-XH1S&fflV> 
-i V-ffil© If ttt^Srf^S C £ K<fc 0 0 

«t«e£-u -e-©pcR7a^p©3bfc&a!ijrr*# 
-®^r--c#!i*sw tc p c r mm LT V £ o fc ^ 

*Pt>Xhk7h7^>-7#ni-X@*a^«i!i£UT 
L * H 7? -f V-©SJ?lC«t o Tttft&tttfftfjTfr ft 
V>. Sfc. U*^>ftttDNAli£Ha* (GCN4) 



(3) <$BI¥5-2 5 2 9 9 8 

4 

«DNA*H*fc!WStf*3SrttTW:, »8UfcDNA 

*fc*»anttv»pcRiWB«w«*<*o, ssttic 
ran****. *£n>i±etE*8ffi©maMOT«fc 

[000 7] 

Vb >8£m>TPCRitMBDNA©«l5£<£fT 
•5^S£SiS«WLS:ilS*. PCR«iift*51*« 
DNA$iBK-rsi@&3fcA-r5^ttJ;D. «!GBfif& 

©^ l w ipj±^0n5 c t £ mm Lr*^s^^-e- 

fc. BP13, *^©PCRiii|iDNA©ai^tt. Sffi 
P C R »C<fc 0 WISttA D N A 

r, ffifflsn•5 2a©7 r 7'^•7-©5^©la^i5 , * 

-YT-SfflHTPCRfcfrV*. *^LfcPCRliigg#l 
£ A -X* V X £ V 7— fcf-Cfflg LT 1 #£D N A S± 

/W^uy-f-K-i ^3>fe©»*U^JISItLT«. U 
>KftStlT^*V^7-f -7-^S^tliei@DNA©JS 
£K?aj©-8B(i:fttt»fc:&*£m#-rs:/D-:/a<@ 

■tffiaa ntc p c RJg(i;g«)£SS(tt$«T@ffi±fc 1 * 

JBDNASJMiU 5(C}f«anfcl*SiDNA©«S 

ssft zntc-ju-ymmsnT 1 *® d n a t -Ju- 

It 1 *«DNA*J«iE-j-*jjrtt ; S^iSififfiS©^!* 

<BS«I*»«Sli'TH«±Kl*^DNA£J|fEb. H 
fc}tffiSnfc l*g(DNA©ffiSBB?iJ©'>?a:< tt>-f8 

&»s-a-T i *«d n a t^n-^ts/w y^f x 
a-ttm eiasffl^Tjnestifci*fflDNAssKe 

[0 0 0 8] *5!Wtt±E©«^e»(3. PCRSfS 
lCfflV^Xffl©X7<-7-©5^, liO-Jv 
-fV-©5' *«8*U>Kfl: (BP^, 'J>K©#JD) L 
Tfc#. ^nSW^y-fT-TPCRJiiUfeffV^ •€•© 
&£(SLfcPCRii<@&ft (2*@DNA) A-X 
*V5«i7U7-1f(E.C. 3. 1.11. 3) SHUT, 'J >®tt 
50 HDLfc^'7'fV-A^#gbft:DNA®©*S^bT 
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(4) 

5 

-#S|DN A £f3 H7n-'J>^-rSpJt6tt 
£fc<f;i KT. *569i©«!lJ6*££8sttei 

ffitcS^TftWf 0 1 B*&lji3©#ft©-0i|£« 

-tltiO P C RliifiSD N A&jffl^T5MS^ 

m\zmcxntt*>z.tt)tv£, xTomwizmfeisnz 
[0009] *i\ «fflsn-5 28©7?>f?-©iB« 
© 3 ' frsa&ssjaa&gsoDjiSEyij o«2o«s 

DNAffl (+) Mfttf (-) «Ctt#UT2«ai«ttttc 

fcSUTfc^Wfc^j&f a. *jmto4. ±13© 2 a© 
77^-©5-£©-2fB^©5' >K&(tJD 

^polynucleotide kinaseT&S-f ttC<fc 0#S 39 
it*tTf#5. *><LT#6tl&, 5' *«^U >Rfc 
SnTVJ&H^^'fT- CRT, 

[0 0 10] tt»t?»-5 2*«DNA©*ttSffaV^ 
2"3©l**DNAfciHiatt* (IS a) . Jl©Ig 
B. -KMC: 9 0~9 51CSK-C2 0^~5^MSSSn 

[0 0 11] ±e0Stt£J:D l#IBfc&ofcDNA 

£. MB©2S©:/5-fv- (77-fT-i&tf75-f 

•7-2) ©#«T. «**ttTS**Iia:fc.fcD. 2S 

-u>ya*a ttgb) . coxsb. a*, 4o~ 

6 5C8K. 2 0tJ>~2^MS«-Cfft3n-S. 
[0 0 12] 4a©x^->'J*^i'l/*9 L H 
HU>« (dNTP) ©##T. 'DNA#U^5— tf* 
fMJStf. »SDNA©mSiB^tC#oT^7l , V-© 

w»aDNA«t-tn-f*i^jw« die) . £©i 

a»C*V>TfflV»6n*DNA*U^5— KttTtt. W 
SMtDN A#U ;* 9— tfT?**T a q DNA#U ;* 7- 

■ttwapafcfcJHan, s*«w©*}g©i»±^7=-'; 
>yaa©±#*tEna. s^frtuxtt. a*. 7 

0-7 5C8S, 1. 5~3^KggTfft>ns. 
[0 0 13] *Kl/Ti5nfc2^©2*«DNAKM 

u ±E©£ti, 7x-u>y&tf#fi©iM?Ji'£» 

ilU DNA©iii|iSff/ft5 (Xgd) . C©Xg©K 

^#tLTtt. Te©«t 3 e>ns. 50 



$JB§¥5-2 5 2 9 9 8 

0 

DNA©£tt 9 0~9 5'C, 3 0~6 

o^ea 

75 -f Y-©7--U>^ 4 0~6 5t, 20~5 

DNA©^ 70~75t:, 90~1 

5 0tm« 

fc*5. •U-'fj'^ftttttfclBtSni', ttttDNA©*)* 

K&£t«tos»icp«E'rs;:t*»Tf*5*^ aft. 20 
~5 ov-izjmmtznz. *k 
mDNAm-imtotzv, sxyx-y^fteicjBH 

TS2M*S£<»©at>liJD:U M£MT&£fiT3tt«£ 

U&DNAt7 r 7>fT-2*»6#fiL&DNAt#tffltt 
ttlttt*l/fc2*iDNAjJ«*«lC#rtStU PCRli 

[0 0 14] ±-BT#5*lfcPCRJi!tt#|& 
A-X*VJt^l/7— KTJKI-r* (I8e) . A-X* 
7S*U7— £B, 5' 5t£*BfcU>ajW(Hnbft:DNA 

&asE*ss*>e.isic«»frsfpffl^-rs©T, 75-r 

•7-2A^#gL&DNAtt»»3n. *«lC«J>«*t 
tfiDLT^&^T^-f V-l*e#Ib)tDNA CK 
T. ^-fT-HMDNAiViS) ©#.#8<E>, £©X 

SB. mmummm*. a-x*v**w7— £©#£ 

T, 3 0~4 0*Cgg. 5~2 0#Mg£©&frFTff 
[0 0 15] ±BT#6nfc7"71'V-lffi!|DNA£. 
£DNA#@£$ttfcDNA7 , D-7E£{fcB*8 (1) 

t&Mis-a:. ^7-fv-iffiODNAs@ffi±tcMie-r* 

(XSf) . SIC, ^5-fV-lfllDNA©l&SEM© 
OMTtHMO S#-r5»***DNA^n-y (2) 

immts^ a«^n-ytr9-fv-mDNAt« 

/Vf7'J^-fX3tf* (Xgg) . *><U, @ffi±IC 
^-^T-lffljDNA^JIJESn, 
DNAtC»lflg»DNA^D-^ (2) WW^'J^ 

[0 0 16] &V>X, (3) &ft»U 7U-© 

mmmmvu a7u-7 (2) 

tt«*SlflEtt£*H*-r* (X8h) . znmz&rS 

7-f7-l«DNA©SS*»5i:tfc±0. PCRJi 

[0 0 17] H2B, *89!0M£&®tt®fl€«£tt 
K«Uft«»iaHT*0. ±E©«Tffllr>5tlfcBSi 
SS8DNA7D-7 (2) C«AT, SUtLT. 
tt**f**W*©-*©««)9»ll*bTV>*DNA^ 

B. t^^>-7Hi?> (XBXhW7h7Hv?» 
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7 

*K n>*^-A*'J>A-tlS (0JAtf. if)Vu-xm 

(4) iwrn* sixth*, mioi^mz 

isi^Iiaji^ f STttMftttttllfcft. Higgle 
*5HT. S^SIRD NA^D-^ (2) \Zft*.T\i*3- 
^g&DNAT'd-:? (4) *ffl^2.e:tc<to. Hffi 
±C^7'fV-lffliJDNA*iJiffi$n. HfcT^-fV- 
lWDNACt^^taiDNA^D-^ (4) *t/Vf 

^u^-fxufc«i*# (5) wens. 

(5) C 7 (6) S&fflattSlIi: 
C<kO, l^^>-7l^>lS6«r-UT**a«Hfi± 

icjtssn, (7) jjtf^ns. ^<Lr#en 

(7) MkE<!:I1«('»*S 
0. PCRltHDNASfcarsCfcj&fCga. 

[0018] Hist«S2fc*an*»£ifeT?fliv»sn 

SDNA7n-7B5efcBffi (1) ©HffitLTfei. ft 
**»6EL I SAttTJ8^&nTV>*H**qUlTr*, 
WAtf. 7#n-X, t7rn-X, -UttyZ, ii 

TSTiffi.hbTtt, R3gfl£fc.fcoTt>fT»5 

SA*. #£L<tt@tt<kDNA7o-7i£#:fi|g&T 

n*r***a»*if6n*. c©**t*aifc£i/Ttt. 
«**»5el i sAsacifT?ffi^6tiTv^#a©«* 

NA^n-^©M^fc5«tta (MAO. 75 /S. 

rtJl'ff+S^l/gfci?) fc*AU £©«£» 

tt. ^^;v7;i/xt H3?©v 5 7;Pxb PS, 
^vtz-vyy-i 1/5/7*- H$©5>-f y ^7^-h 

St. Disuccinimidyl suberateS©S/X* 5 P 
JS. N-( £-Maleimjdocaproyloxy)succinimide^©TU 

ana. 

[0 0 19] *fc» »*©SIDNA^D-^ (2) 
e*^>IBlDNA^D-7 (4) fc^feiCiOHfi-r 
ZZtifitZ, 0JAtt\ ±IB tpjffiC, DNA7d-7 

CfcfcAt»l»i-*Ci]8«-e**. Be, 7K5»-» 
(6) fe*»lCj:i)««T*» 0J*Jf. 7tf5? 
>atf»*©*f*Kl6ttJI*««UT. 3S3fc2^tl 
tttt»*ffl V»T7 KS?>fc**tlS^«*« £t\Z£K> 

wa-rs s»tLTfflv»5na»*tb 



(5) ®ffl¥5-2 5 2 9 9 8 

-^7^ P->y— tffe^^ffl^Sn*. IP***/*-:** 

#5B^p-nhn:7x:^JU7:*X7x-h£;[)DJt. £f£ 

©«t»^TPCRJ|WDNA*J»irt-*. *&. 0 
#WB-%<7# P5^~ fcf©«£lCtt. WMMfcLT 
4-y?;l/>7>^U7xUJU-i3-D-^7^ h->PSr 
MA, •5'7>^U7xn>©&ft38g : fcafl£U 
JO C©«fc«'^VJTPCR*ifllDNA*»W«. 

[0020] *%wnmfem\$±m<Dm\z®Mts 

5. ±fS©0!lTfc£, Hffi±fcDNA7'n-7 , £ 

■ftl/fcDNA^D-^B*ftWH (1) SH^Ttt* 

S (0dAtf. 1. 5M^b*Jl/v"7AXt4 0. 5MWSIS 

7ji£Tt>«kV>. £&, 75-fV-l fcLT, -£©5" * 
ttCltttt &*fS!&S©-7j <«*.«. tf^» £ 

fcffl^T. 7 , 5-fV-l«DNA*7bfi?>-t^?> 

©B*fcftAT»Wtt«H*ffl^, R I 

[0 02 1] *«W©PCRiSJ6DNA©jW)tStt, P 

c R£«3©ai£§fT 3a^©73*iciaffl-r-5 c 
©ttaiss i c*sn*si^jSTfr smsb^Trnm-? 

tt, H*±fc:/?<V-l*DNAiWll*3ftT«£fl: 

T. *#i('KJ»B#yyA)WrfiELJiW»&fcJ4. PC 
RKJ:*DNA©i|MW«BJ:6ttV»©T. (3) 

«^^sni*, »^stttts»^tittvi. ^©sij^ifg* 

**ft«1-«21t««T«*. tt^tUTtt, PCRliW 

«»BiiBttDNAim©^TfciSffl-r<&tt*t-es. wa 

fcf. WJl/Xtl/Ttt. HBV(Hepatitis B virus), 
HVC (Hepatitis Cvirus), HIV(Human immunodef ic 
iency virus), HSV- I (Herpes sinplexvirus I), 
HSV-II(Herpes simplex virus II). HCMV(Huma 
' n cytomegalovirus), E B V(Epstein-barr virus), H 
HV- 6 (Human herpes virus 6), VZ V(Varicella % 
oster virus)fc£)W|jR3tt» Wttt UTSMRS A(M 
50 ethici 11 in-resistant Staphyulococcus arueus)tti:j0t 
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9 

[0 0 2 2] 

bum] ar, mmtMzm^T*%w*£mm\z 
Rwr*^ *«Wttcns®*iMfcKffisn*fe0 

HBV DNA©PCRSMh«)J|ftfl«CJ6ffll/fc«*KT 

i. sag 

®PCR^9-fV-©H« 

HBV DNAOiSSgB^J^TClCUT, 2 a©;/?'!"? 
-©Sgffi^J£^T©<fc5f;:R£U Applied Biosyste 
msttSODNA synthesizer(381A) ^ffil^T^b^io 
y^-TT-A 5* CGTGTTACAGGCGGGG 
TTTTTCTTG 

^-YV-B 5' TGGAAGTAGAGGACAA 
ACGGGCAAC 

T-BteOWttt* MICATPO^ffiT, T4 Polynu 
cieotide Kinase&f^ffla**iltKJ;0 U 
TOcfc^fcffofc. 100pmolfclOMlO« 
®?K[100oiM MgCh-lOOmM 2-mercaptoethanol -500mM Tri 
s-HCl(pH8.0)L 2/ilO50mM ATP, Iti \<DU polyDUcleo 
tide kinase^Sn^«ii*T^fil00/zltU37 , C, 60# 

itLfc. 

[0 0 2 3] ®DNA^n-^0feftH*OIH» 
SffiiB UTte* ±iB0^7^V-A, BfTC 

»(BSnfcDNA««rttefilTOJ:3teKftU Appoli 
ed Biosystemstt$i<DDNA synthesizer (381A)*fl!V*T& 
*U 7 5 / U 1 1 * Jfl V>T^©5' ** K7 5 / *S 

5' NHj-GATAAAACGCCGCAGACACAT 
CCAGCGATA 

7^/S^#JlPLfcDNA&DSS(disuccinimidyl suber 
ate)fcffl^T» 7^/S#Wv^^D^-f^-^k-h 
(Nunc&KCoval ink) ^^CctoTDN 

[0 0 2 4] ®7^*'J7*X7r^-««DNA^ 

5-fv-A, BIBT*KSnfcDNA««rttaTOJ: 
'SfcR^L/* Applied BiosystemstttlODNA synthesize 
r(381A)£fflV>T£/£U 75 ^ U >*II*JBV>T*G> 

5' NIL-A A A ATTG AG AG AAGTC C AC C A 
CGAGTCTAG 

75 y*£ttttLfcDN A*EMCS[N-( £ -Maleimidocapr 
oyloxy)succinimide]£ffl^TVW5 FftU — #7 
;i/*U7*X7r^-i?«2-Iminothiolane&ffl^TSH 



(6) ^gg¥5-2 5 2 9 9 8 

10 

vy*x7y#— eawDNA^n-^sf^ibfc. 

[0 0 2 5] 2. 
©PCRlCj^HBV DNA^iH 
PCR«&£bTCetus*fcgGene Amp™ PCR Kit£ffi 
K PCRmm&WZ^fro W*>* HBV DNA&& 
*a^^^X5 Fttltflfc. lOftfflffiTaq^WfgSM 
K 25iM dNTPSKO. 2 m K Taq DNApolymerase m&&M 
A, SJC^^-fV~AS?/B^&><rl2piiiolln]A, 
T*gg50jtzl i SEtt : 94^509. 7X-U > 

i0 9 : 62 < C40|}>, #fi : 72'C120#<&1M *;H£40-»M * 
;Wf -5 £ £ J: o T g ft © D N A * it «g t & . 

[0 0 2 6] ©PCR*t«Stt0A-X*7:**l/7- 

lj£lfc0.025M MgCl 3 ^0.67M Glycine-NaOH(pH9. 4) 1m 
1, A-x+VX jrV7— tf(Bethesda research laborat 
oryS) 0.5*ttftlPA, *jt§J*TSgai0/i 1 1 U 37 
V* 10»IBKJ6«, 1t>H^y^/W^U^if">3 

[0 0 2 7] (3»>Myf/W^U^^>3>ffi 
DNA^D-^S»H«©1 *>x;i/{C«l3ett»5~10ul 
£iJDA, 100ng/mlCO7;^*U7^X7r^-if^DN 
A7n-:/90~95tf ttftlOO/ilKHSU 37 

■C, 4l$fyiH££-££o K«J»m #x**lXSDS*2X 

SSC[0.3M NaC1^0.03M Na-citrate(pH7. 0)]T3[§Ii£# 
U p-NPPSgJStlOmM p-nitrophenyl phosphate in 50 
mM MgCli^lM diethanolamine buf fer(pH9.8)]&ftlx, 
37t:, 4^ffflJKJS$ii:^c NaOH 100 u I ft* 

30 A> E«*fM:U 405nmT©Bbfc&£«fl£Lfc« 

[0 0 2 8] 3. mik 

0 3K, p c R*i«m* A-i+y >t ? ur-Biw 

bfcfc© (O) > A-X*V5t*W7— KAMl/fc^fe 
CD (□) > A-X^V^i7U7-ifffl31^ii1 J (Cjin^ 
ftgttLfcfc® (•) ©3«Ote»K:t>^T±BC!)*> 

ie***ixfc. A-x*v^^w7-if«ia 

*»U&DNAC[)||7X-U>yfc<koTE«*q»»* 
[0029] 

[%^©^*] K±©<fc5(C, *BW©»H*fc*^T 

a, pcRtcfflv^y^-rv- 2a©^©ia«5' 
en* p c r*«**« A-x*y * * W7— tr^st- 

l*JSDNA#£j$-f£. H©1*«D 
50 NA*tf>F-f y?7W ^9^M—\ 7 /a>\Z&r>xm 
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(7) 



5-252998 



11 

[02] *few<omim<Dteom*m*tofc*rmtx 



72 



[03] PCR**Wfc**>H'f y^/Vf^U^-fif 
-^3>*T««l/&JS***rHT?**. Ott 



5'- 
3' 



[01] 



3' 

5* Et&DNA 



■ M l n (g) 



5' 



o >{*ft 



75*7-1 



—<£> 

75*7~2 



75*7- 1 



I 

i 



75*7-1 



75*7-1 



75*7-2 



pcr«mm« 



75*7-2 



f : 



75*7-1 




(3) 
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(8) 



5-252998 



[02] 




tr*^>awDNA7p-7 (4) 



ttfttt (S) 

i : 



(B) 



WSflW 




(7) 
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(9) 4$«¥5-2 5 2 9 98 
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0-0 0.2 0.4 0.6 0.8 1.0 



pgr t&vsmmocpmoiy 



-855- 



